This paper documents producer price setting in 6 countries of the euro area: Germany, France, Italy, Spain, Belgium and Portugal. It collects evidence from available studies on each of those countries and also provides new evidence. These studies use monthly producer price data. The following five stylised facts emerge consistently across countries. First, producer prices change infrequently: each month around 21% of prices change. Second, there is substantial cross-sector heterogeneity in the frequency of price changes: prices change very often in the energy sector, less often in food and intermediate goods and least often in non-durable non-food and durable goods.
INTRODUCTION
During the period from 2003 to 2005, the Eurosystem embarked on a wide study of inflation persistence and price stickiness in the euro area (Inflation Persistence Network, IPN). The IPN analysed price setting practices in the euro area by looking at various databases never exploited in previous empirical research. In particular, micro consumer prices were analysed (Dhyne et al., 2006) as well as information on price setting was collected through firms' surveys (Fabiani et al., 2006) . This paper presents a set of new empirical insights in producer price behaviour based on the analysis of detailed micro data provided for the first time by National Statistical Institutes. It brings together results obtained in national studies and it produces empirical evidence for the euro area as a whole, based on a coordinated approach. The approach and the structure of the paper is closely related to the complementary analysis of consumer prices by Dhyne et al. (2006) ; similarly, its main scope is to collect the stylized facts on producer price setting that can be derived from the analysis of the available data.
The emphasis of the paper is on the rigidity of prices. How rigid are producer prices? Do they change often or not? The existent literature on the nature of consumer price setting (Cecchetti, 1986 The general finding of those studies is that consumer prices are relatively rigid. Whereas consumer prices are of course relevant for the monitoring of inflation by central banks, it is the prices at the producer level that are ultimately modelled in economists macro-economic models. For instance, rigidity of prices measured by the frequency of price setting is a key element of new Keynesian models that traditionally describe producers as Calvo price-setters (Yun, 1996) . A deeper knowledge of producer price setting should help macro economic modelling and ultimately be beneficial for conducting monetary policy. This paper describes the characteristics of producer price setting behaviour based on price records used to construct official producer price indexes. Where they are relevant, complementary findings from one-time surveys of producers are mentioned. In the first part, the behaviour of individual product prices at the establishment level is investigated. The empirical assessment of the periodicity and size of individual price changes using micro price data has been scarce and partial until very recently, due to the limited amount of data available to researchers. Earlier micro-studies on price setting referred mostly to consumer prices and focused on a very limited number of products. The evidence based on individual producer prices is even scarcer. Stigler and Kindahl (1970) and Carlton (1986) , analysing transaction prices of intermediate products used in manufacturing, are among the few micro-studies on producer prices. Carlton's (1986) findings indicate quite rigid producer prices. A larger literature studies the managerial decision making processes and practices that are involved with price changes of producers. For instance, the work by Bergen et al. (2003) , and Zbaracki et al. (2004) shows that changing prices is a quite involved process that often includes costly information gathering, decision making, communication and customer costs, at least for large enterprises. This could explain the observed rigidity.
More recently, in the context of the IPN, some researchers have exploited the large-scale data sets of individual prices underlying the official Producer Price Index (PPI). In particular, the statistical offices of Germany, France, Italy, Spain, Belgium and Portugal allowed researchers to investigate individual price records under strict confidentiality agreements. In this paper their findings on the behaviour of individual producer prices are collected and presented uniformly.
The paper is structured as follows. Section 2 presents the main characteristics of the databases.
Section 3 provides a set of stylized facts on producer prices that can be derived from the data. Section 4 analyses the determinants of producer price changes. Section 5 compares the flexibility of producer prices with consumer prices. Section 6 concludes.
MICRO QUANTITATIVE PRODUCER PRICES FOR THE EURO AREA
The statistical offices of individual countries collect monthly price records on individual products at the establishment level to construct the producer price index at the industry and country level. The monthly collection by the statistical offices of price records of products sold by all domestic establishments is done by means of a statistical survey, that is, price records are obtained from a representative sample of establishments and products. The national indices constructed on the basis of the individual price data are further aggregated to obtain euro area wide producer price indices. In Europe, the price record data collection is harmonized by a Directive (that is a European law) of the European Union. In particular, the methodological manual from Eurostat (Eurostat, 2002) explains that the following rules apply for the collection of prices by the statistical offices:
The appropriate price is the ex-factory price including all duties and taxes except value added tax (VAT).
All price-determining characteristics of the products are taken into account, including quantity of units sold, transport provided, rebates, service conditions, guarantee conditions and destination. The specification of the product must be such that in subsequent reference periods, the establishment is able uniquely to identify the product and to provide the appropriate price per unit of the product.
The prices are actual transaction prices, not list prices.
The price collected in period t should refer to orders booked during period t not the moment when the commodities leave the factory gate.
If transport costs are included, this should be part of the product specification.
All statistical offices apply these rules so that price records are comparable across countries.
Notwithstanding the above, we are aware that statistical offices are likely not to be able to follow strictly the guidelines for all products at all times (e.g. a list price might be used if no transaction occurred during the month); consequently, there might be some random variation left due to procedures internal to statistical offices, we are not aware of. There might also be some random variation (and even errors) in the reporting by establishments. Note for instance that the guidelines from Eurostat for the price record taking do not say anything about whether the establishment has to follow the same customer over time (if possible). Some establishments with long term relationships may report prices for the same product and the same customer, month after month (so that prices might not change much), whereas other establishments may have varying customers month after month.
Although it is a priori possible that part of the differences across countries in the statistics provided in this paper could be due to methodological rather than economic differences, we do not believe this to be a major issue. In addition, as it will be shown below, the fact that statistics are remarkably similar across countries is reassuring of the possibility of deriving broad stylized facts that are relatively robust for the euro area as a whole. In all countries, researchers were able to follow the price of a product at a particular establishment. Price records in all countries contained at least the following information:
the actual price, a product code, an establishment code, a code indicating product replacement, and the year and the month of the record. By following prices for a given product from the same establishment, price trajectories are observed. The product code for Germany, France, Italy Belgium and Portugal is the PRODCOM code, which is the official classification code of products produced within the European Union, whereas for Spain it is a numeric sub-variety code which prevents identification of the specific product for the researcher.
Monthly quantitative price records, namely individual price trajectories, that is sequences of price quotes for a specific product from a specific establishment, were made available for Germany, France, Spain, Italy, Belgium and Portugal, all together accounting for a weight of around 87% of the euro area PPI. Researchers in these countries had access to nearly the complete set of micro data underlying the computation of the national PPI, with the exception of Italy where only a representative subset of price records referred to 60 products was made available. A complete and detailed description of each national database is provided in country analyses (Table 1) .
For all countries, each individual price record corresponds to a precisely defined product, manufactured by a particular establishment in a particular month and year. The products included in the PPI basket can be classified in 6 different product categories: food products, non-durable non-food products, durable products, intermediate goods, energy and capital goods. Appendix A contains the classification of NACE-3 digit industries into those 6 groups. Estimated on the basis of 3-digit weights (see Sabbatini et al., 2005) .
Before analysing the characteristics of the price setting behaviour in the euro area, it is useful to recall in which inflation environment this study takes place. The average yearly inflation, as measured by the aggregate producer price index over the period of the respective databases was 1.0% in Germany, 0.7% in France, 1.5% in Italy, 2.1% in Spain, 1.5% in Belgium and 1.7% in Portugal. Hence in all countries this was a low inflation period. However it has to be kept in mind that average inflation hides the fact that PPI inflation is generally quite volatile from month to month.
THE CROSS-SECTIONAL AND TIME SERIES PATTERNS OF PRODUCER PRICE CHANGES
This section presents a set of stylised facts on the cross-sectional and time series patterns of producer price changes in the euro area. The main statistic used is the monthly frequency of price changes, whose magnitude is compared across countries and industries. The monthly frequency of price changes can be defined as the share of prices that are changed in a given month. Say 100 establishments provide the prices of bricks of clay in month t-1 and month t. If 20 of the prices differ from t to t-1, the frequency of price changes of bricks of clay in month t is 0.20. Clearly, the frequency of price changes can be calculated at different levels of aggregation across good categories (for individual products such as "bricks of clay", for items belonging to the same category such as "NACE 264, Manufacture of bricks tiles and construction products, in baked clay", for higher aggregate categories such as NACE 26 "Manufacture of other non-metallic mineral products", in the extreme case for all manufactured goods) and across time periods.
A specific problem arises when calculating frequencies at different levels of aggregation: frequencies at higher levels of aggregation are derived by weighting those calculated at lower levels of aggregation. For instance, the frequency of price changes at aggregate NACE 26 is calculated as a weighted average of the frequencies of the subgroups of NACE 26, that is NACE 261, NACE 262, and so on up to NACE 268. Furthermore, the frequency of each of those subgroups, say NACE 264, is a weighted average of the frequencies of the products belonging to the subgroup NACE 264. At the lowest level of aggregation usually no weights are available, so that all products in that subgroup get the same weight. All statistics in this paper are calculated using country specific PPI weights. Country PPI weights differ as countries do not have the same industrial structure; that is some products or product categories are produced more in some countries than in other countries. In Appendix B we present more formally how the frequency of price changes has been computed.
The frequency of price changes of a particular product or product group provides condensed information on the outcome of price setting. Clearly it has to be interpreted with caution, since the frequency may not be independent of the causes of price changes. If a particular product has a very low frequency of price changes this could be due to the fact that it is not flexible at all (that is it does not react promptly to causes) or that it does not need to be adjusted since the underlying factors driving the price level do not change. However, for Italy energy products are excluded, whereas they usually have the highest frequency of price changes; this narrows the above range, implying that the average weighted frequency across euro area countries is very similar. However, the lower frequency of Italy cannot be fully explained by the absence of energy products. In fact, as we discuss later, the frequency of price changes for different product categories tends to be smaller in Italy than in the Euro area (table 3) . Moreover, when looking at 19 different 2 digit NACE industries, 16 have a higher frequency in Germany than in Italy, so that it appears that producer prices in Italy are somewhat stickier. The euro area is calculated using the relative weights of total industry producer price index of the euro area (domestic).
Fact 2 -There is a substantial degree of heterogeneity in the frequency of price changes across industries, which can be classified in three broad classes. Price changes are very frequent for energy products, relatively frequent for food and intermediate products and relatively infrequent for capital goods, non-durable non-food and durable products. For each component, the euro area figure is computed as the average of the national results, weighted with the national weights of the considered sub-index in the euro area PPI.
The average weighted frequency of price changes masks a lot of heterogeneity across product groups. To document this heterogeneity, the frequency of price changes was calculated at the 2-digit industry level for each country according to the NACE classification (from NACE 15 to NACE 36). The distribution of those 2-digit industry level frequencies, for all countries jointly (unweighted), is represented in Figure 1 . 1 The mode of the distribution is around 0.09. The distribution also shows large outliers of high frequencies. The highest frequencies of price change correspond to "Manufacture of refined petroleum products" (NACE 23) (frequencies above 85%) and "Manufacture of basic metals" (NACE 27) (frequencies above 50%).
The distribution is wide for all countries. This is illustrated in Table 4 which reports country specific minimum and maximum two digit industry level frequencies of price changes as well as the country specific standard deviation of the distribution of the two-digit industry level frequency of price changes; energy products (NACE 23) are excluded from this analysis of Table 4 since in all countries they have the largest frequency of price changes, which can be regarded as an outlier.
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Not all countries were able to calculate a frequency for all 22 2-digit industries. Belgium. This could possibly be due to more similar products or production processes. Although one can conclude that there are country differences, industry differences seem to be the dominating factor in the heterogeneity of frequency of price changes. Also Dhyne et al. (2006) found that heterogeneity across product categories dominated heterogeneity across countries. The correlation coefficient is calculated on a varying number of industries, e.g. 12 industries for the correlation between Germany and Portugal, versus 19 industries for the correlation between Germany and Italy. Portugal has some 2-digit manufacturing industries in which too few firms operate, so that no PPI price data are collected.
Fact 4 -There is no evidence of strong downward nominal rigidity in the euro area; on average, around 45% of the price changes are price reductions. The median price increase in the euro area is 3%. The median price increase ranges from 2% in Germany to 7% in Portugal. The median price decrease in the euro area is 2%. The median price decrease ranges from 2% in Germany and France to 7% in Portugal. In the euro area 50% of price increases are in the range of 1 to 5%, the same range holds for price decreases. Both the distribution of price increases and price decreases are rather wide (see tables 6 and 7). This is true for all countries. The average price increase and average price decrease (not reported in the tables) is 4%.
Price increases or decreases over 10% are not rare. This implies that price adjustment costs are likely not convex as they would imply that large price adjustments are costly. In comparison with consumer prices, the average size of a producer price change is relatively low, as the average producer price change (up or down) amounts to 4% compared to 8% and 10% for average consumer price increases or decreases, respectively (Dhyne et al., 2006) . 
FACTORS DRIVING PRODUCER PRICE CHANGES IN THE EURO AREA
The stylised facts presented in section 3 indicate a marked heterogeneity in the degree of price stickiness across product categories and industries. In this section we examine the contribution of a number of factors in explaining the cross-sectoral and time-series differences in the frequency of price changes. Specifically, the factors analysed are: the cost structure, the level of inflation, the degree of competition, seasonality, the use of attractive pricing, the existence of price regulations, and the incidence of changes in VAT rates. In what follows, for each of the considered factors we first discuss the theoretical arguments supporting the influence of the factor in the degree of price flexibility and, then, we summarise the evidence contained in the IPN national papers.
In these national studies the relative importance of the above factors is assessed by adopting different approaches. Belgium, Germany, and Spain carry out a cross-industry regression analysis. More precisely, sectoral frequencies of price changes are regressed on (at least some of) the above explanatory variables, in order to evaluate each contribution having controlled for the other factors. In addition, the German and Spanish papers also estimate time-series models to assess the contribution of some of the driving factors. In the case of France, a conditional logit model is estimated on individual price quotes to evaluate the contribution of some factors in explaining the frequency of price changes. On the contrary, the analysis for Italy is based on simple correlations; this is due to the fact that the available breakdown for the explanatory variables and the sectoral frequency of price changes (NACE-2 level) is not enough to conduct a regression analysis, due to a lack of enough degrees of freedom. Table 8 summarises the qualitative importance in the different national studies of the various explanatory factors, analysed in the next subsections, to the differences in the frequency of price changes. Overall, despite the differences in the databases and in the methodological approaches, results in the national studies are qualitatively homogenous. In the next paragraphs this evidence is analysed more in detail. Attractive prices n.a n.a. yes yes n.a yes Regulated prices n.a n.a. n.a n.a n.a yes Changes in VAT rates n.a yes yes n.a n.a yes 1 "yes" denotes that the factor has an impact on the frequency of price changes; "n.a" indicates that the impact of the factor on the frequency of price changes has not been analyzed.
Factor 1: Cost structure
In this subsection we focus on how the cost structure affects the frequency of price changes.
Blanchard (1982) provides some theoretical support to this relationship; in particular, he argues that price setting is influenced by the number of manufacturing stages, with sectors at earlier stages of production (for instance, those selling intermediate goods) being more affected by the high volatility of raw materials prices. More generally, in monopolistic competition models, under quite general conditions, firms choose to charge a price that represents a mark-up over marginal cost. 2 Thus, for firms following mark-up rules the higher is the volatility of input prices, the higher is the frequency of price changes. If input costs are relatively stable, such as wages which change only rarely, prices could also be expected to be stable. On the contrary, if input costs are highly volatile, in particular energy prices, the frequency of price changes should be much higher.
All national studies, except that for Portugal, exploit the cross-sectional differences in the frequency of price changes and in the cost structure to assess how the cost structure contributes to explain the price setting behaviour. Most analyses distinguish between labour costs, non-energy intermediate inputs and energy inputs. From an empirical viewpoint, input-output tables, as well as national accounts, provide valuable information to estimate the structure of the production costs for individual industries. National studies present some differences in the method through which the cost structure is actually estimated. Moreover, the methodological approach followed in the various analyses to estimate the link between cost structure and frequency of price changes is not always homogeneous (Table 9) . 2 Fabiani et al. (2006) show that mark-up pricing is the dominant price-setting practice adopted by firms in the euro area. In spite of the differences in the sources used to estimate sectoral costs and in the methods to calculate correlations, results are similar across countries and confirm our expectation that to most volatile costs correspond higher frequencies of price adjustment. In particular, we find that: (a) a higher share of labour costs indeed corresponds to a lower frequency of price changes (see The work for Belgium and Germany also examines the impact of the cost structure on the asymmetry between the frequency of upward and downward price change. For Belgium, there is only evidence in favour of an important role for the share of energy costs in explaining sectoral asymmetry but no significant role for the labour share. For Germany, on the other hand, a higher share of labour costs reduces the frequency of downward price changes more than that of upward price changes.
Factor 2: Inflation
The analysis of the link between the frequency of price adjustment and inflation may offer some evidence on the potential relevance of state-dependent pricing policies. To the extent that this type of policies is prevalent, the frequency of price adjustment should be affected by the existing economic conditions, inflation among them. State-dependent pricing rules are usually incorporated in macroeconomic models through the introduction of a fixed cost of price adjustment (see, for instance, Sheshinski and Weiss, 1977; Caballero and Engel, 1993; Dotsey, King and Wolman, 1999) . In these models, the existence of a fixed cost of changing prices implies that firms change their price only when a large enough shock (for instance, in the presence of high inflation rates) occurs. By contrast, if timedependent strategies are predominant, the frequency of price changes would not react to changes in inflation while these changes would be reflected in the average magnitude of price adjustments. Under both interpretations, the higher the inflation rate, the higher (lower) the frequency of price increases (decreases).
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The estimated effect is also larger than that found by Gagnon (2005) using micro consumer price data for Mexico. He finds that a one percentage point increase in the monthly frequency of price changes is associated with a 0.40-0.45 percentage point increase in the monthly frequency of price changes. 
Difference frequency Inflation
Furthermore, the price-setting process might be influenced not only by aggregate economic conditions but also by sectoral specific disturbances. To test for this possibility, some of the national studies analyse the link between sectoral inflation rates and the frequency of price adjustment. Gautier (2006) estimates a conditional logit model explaining the price-setting decision (increase, decrease or maintain unchanged). He finds that the probability of observing a price increase (decrease) is Overall, the country studies provide some evidence of state dependency in response to both sectoral and aggregate inflation developments.
Factor 3: Competition
Another factor potentially relevant to explain firms' pricing behaviour is the degree of competition in the market on which the product is sold. The link between market structure and pricing behaviour has received substantial attention in the industrial organisation literature. 4 On the theoretical front, several arguments have been put forward supporting the existence of a direct link between the degree of competition and price flexibility. Thus, it is often argued that firms in competitive markets are more likely to change prices in response to shocks, since the opportunity cost of not adjusting prices to optimal ones is very high (Ginsburgh and Michel, 1988, and Martin, 1993) . By contrast, this opportunity cost is smaller for firms enjoying significant market power. Alternatively, Stiglitz (1984) argues that oligopolists may prefer delays in adjusting prices in order to avoid breaking tacit 
. in interaction with other explanatory factors; he finds that the less competitive a market is, the less the shocks are transmitted into prices.
Overall, the results of the country studies tend to support the conclusion that the higher is the degree of competition, the higher is the frequency of price decreases. These results In a more recent analysis over a longer period the dummies capturing the wage negotiation process turned out to be significant only for the period between 1980 and 1996 whereas from 1996 until 2005 they were insignificant.
frequency of adjustment tends to be smaller over the summer months, particularly in August, and in December. respectively. 9 It is also worth noting that our producer prices are, in most cases, transaction prices, contrary to what is standard in micro consumer price databases, which typically include list prices. In some cases, this transaction price is the outcome of a bargaining process and it can be argued that it may be too costly to bargain on the last digit(s). Basu (1997) shows for example that prices ending in 9 have an economic interpretation in which consumers are rational; this is an equilibrium where each firm can not change the situation.
In terms of the degree of price flexibility, the use of attractive pricing strategies can be seen as a rigidity in the price setting process. In the face of a certain disturbance, firms may decide to delay their 9 It has to be stressed that the figures are not comparable across countries since the definitions of attractive prices are different. In Germany, for example, for non-durable non-food consumer products, price increases were less frequent and price reductions more frequent. The average size of the price changes was not affected.
So these producers shared part of the tax burden.
A COMPARISON BETWEEN CONSUMER AND PRODUCER PRICES
This section compares producer prices with consumer prices, in particular, addressing the question of which prices are the more flexible. The answer can be provided with reference to three different levels of comparison: (i) comparing the entire baskets of CPI and PPI, (ii) comparing sub-baskets of CPI and PPI, (iii) finally comparing individual products in CPI to similar products in PPI. Each comparison has its own merits and caveats that are discussed below.
(i) Comparison based on the entire CPI and PPI baskets
When the entire baskets of CPI and PPI are compared, producer prices turn out to be more flexible than consumer prices. In all countries considered, it turns out that the frequency of price changes is higher for the PPI than for the CPI. Large differences can be found in Germany (22% versus 11%) and Belgium (24% versus 14%), smaller ones in France (25% versus 19%) and Portugal (23% versus 21%; see also Table 13 ). For the euro area, the frequency of price changes amounts to 21% for producer prices compared to 15% for consumer prices (Dhyne et al., 2006) . However, in interpreting this fact one has to keep in mind the statistical differences between the two indices, which are 2006) for details on the reasons underlying the differences in treatment of censoring between CPI and PPI. 4 For Spain, the comparison between the frequency of price changes of consumer and producer prices has been conducted using a common seasonally balanced sample period running from January 1993 to January 1999 (see Álvarez et al., 2005) . In the original CPI database the sample period covered from January 1993 to December 2001 and in the whole PPI database it went from November 1991 to February 1999.
(ii) Comparison of sub-baskets of CPI and PPI
The main difficulty in interpreting a comparison of frequency of price changes based on the entire CPI and PPI basket is related to the different composition of the baskets. Such a comparison does not reveal whether groups of similar products in CPI and PPI have different price flexibility. Groups of similar products in CPI and PPI can be most easily found in two sub-components of CPI and PPI, namely processed food and non-food non-energy consumer goods.
A comparison of those two sub-baskets is reported in Table 13 which shows that producer prices tend to be more flexible (higher frequency of price changes) than consumer prices; this result in general holds for all countries and for both sub-component, as well as for the overall sample. An exception is prices of non-food non-energy goods in France. This exception can however be explained by the different way product replacements (which are frequent for consumer goods like furniture or clothes) are treated. They are considered as price changes in the French CPI study but not in the PPI study.
For the euro area as a whole processed food are almost twice as flexible at the production stage than at the retailing one (the frequency of price changes is 0.27 and 0.13, respectively); differences for nonfood non-energy consumer prices are more moderate (0.09 and 0.12). Euro area figures are computed as the average of the national results, weighted with country weights available for the considered sub-indices. For the PPI, country weights for non-durable consumer goods have been used as a proxy for "processed food" and weights for "durables consumer goods" for non-food non-energy consumer goods. Note that the figures for the Euro area can be different from those reported in Dhyne et al. (2006) for the CPI due to the different countries considered.
As far as asymmetries in price movements are concerned, for all countries increases tend to be more frequent than decreases (Table 14) , for both producer and consumer prices, though the differences are not so large for all the sub-components and are in line with results based on the overall basket. For France the frequency of consumer price increases and consumer price decreases sum up to the frequency of consumer price change minus the frequency of product replacement.
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Euro area figures are computed as the average of the national results, weighted with country weights available for the considered sub-indices. For the PPI, country weights for non.-durable consumer goods have been used as a proxy for "processed food" and weights for "durables consumer goods" for non-food non-energy consumer goods. Note that the figures for the Euro area can be different from those reported in Dhyne et al. (2006) for the CPI due to the different countries considered.
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Energy prices are excluded.
More substantial differences between PPI and CPI hold for the amount of the actual percentage change (Table 15 ). In general, price changes, both upwards and downwards, are larger for consumer prices than for producer prices. For the euro area as a whole, the size of consumer price changes for processed food amounts to around 8% (both upwards and downwards) compared to around 4% for the corresponding producer price changes; for the non-food non-energy component, differences are even more pronounced, above 10% and around 4% (both upwards and downwards), respectively for consumer and producer price changes. It is also worth remarking that while producer price changes of both processed food and non-food non-energy goods are quite similar in all countries for both increases and decreases, lying in a range between -5% and 6%, for consumer prices euro area aggregates mask a substantial heterogeneity in results both across countries and components. In particular, in France and Germany non-food non-energy consumer goods exhibit a pronounced asymmetry, resulting in larger decreases in Germany (-14.2% compared to 9.6%) and larger increases in France (16.6% compared to -13.8%). Euro area figures are computed as the average of the national results, weighted with country weights available for the considered sub-indices. For the PPI, country weights for non.-durable consumer goods have been used as a proxy for "processed food" and weights for "durables consumer goods" for non-food non-energy consumer goods. Note that the figures for the Euro area can be different from those reported in Dhyne et al. (2006) for the CPI due to the different countries considered.
(iii) Comparison of individual items in CPI and PPI
So far the comparison has been carried out with reference to sub-indices. Actually, this analysis can also be conducted by matching individual products that are both represented in the consumer and producer price index. However, such matching is complicated by the fact that CPI items are classified according to the COICOP classification while for the PPI items this is the PRODCOM classification.
There are no direct correspondence tables available so that finding matching products is more or less a manual exercise (for the exact way the pairs were selected in each country we refer to Appendix D).
All six participating countries carried out this type of exercise at the national level. In Figure 4 we pool the matched observations for all countries. We have 240 pairs of products that are both present in the CPI and in the PPI. We use those 240 paired observations on frequency and size of price adjustment to perform a Wilcoxon signed-rank test to check if the frequency and size of price adjustment is significantly different for the PPI than for the CPI. The results of the test confirm those previously reported and based on aggregate comparable indices that producer prices tend to change more often than consumer prices (significance at the 1% level), and the average price change is smaller for producer prices than for consumer prices (significance at the 1% level). The results for the pooled data are also found separately for Belgium, France, Germany, Italy and Spain, although not for Portugal.
The same conclusions remain valid if we look at price increases or decreases separately. The bottom line is that the three different levels of comparison suggest the same result: producer prices are more flexible than consumer prices and the size of their changes is smaller than for consumer prices. This result remains valid if comparable items are considered (food and non-food non-energy goods). These results are important for calibrating general equilibrium models with an input-output structure where intermediate goods are used in production like for instance Basu (1995) or Bergin and Feenstra (2000) . These models predict a higher rigidity for final goods than for intermediate goods. As Gordon (1990) suggests, this is partly due to the law of large numbers that cancels out idiosyncratic shocks for final goods, incorporating large numbers of different purchased materials. However, this cannot explain why the size of price changes is higher for consumer prices than for producer prices.
CONCLUSIONS
In this paper we brought together and presented new findings on the frequency of producer price changes in the euro area. The stylised facts that can be derived for producer prices resemble those for consumer prices. The defining characteristics of producer price changes and consumer price changes are quite similar. Heterogeneity across products, infrequency of price changes in general, absence of downward rigidity, and magnitudes of changes that are a multiple larger than inflation have been found here and are found by Dhyne et al. (2006) as well.
The analysis of consumer and producer price with official data used to construct CPI or PPI has limitations. The reasons behind the price changes are not observed. Neither can the price changes be linked to variables at the establishment level. Explaining those changes can therefore only be based on more aggregate information. Also, questions like "how long do prices remain constant for a given customer" remain unanswered as only prices are observed not the customers.
A central finding is the higher flexibility of prices at the PPI versus the CPI level. Although, comparisons are difficult due to the fact that identical goods cannot be observed at both levels, the analysis indicates that retail level seems to add an additional level of stickiness to prices above the producer level. This finding is likely important for the modelling of sticky prices in macro models.
The evidence in this paper also begs further questions that we have to leave unanswered at this 
Appendix D
In Table D1 we present, for each country, the list of CPI items, for which a comparable item was found in the PPI.
As an example, we present a typical matching of CPI items and PPI items for France. Table D1 For the majority of products one can find relatively close correspondence. But in other cases some aggregation of products is required: Three situations occurred: i) different PPI products match one CPI product. ii) different CPI products match one PPI product. iii) different CPI products match different PPI products.
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The matching of consumer goods was made by matching Producer goods at the NACE12 digits level into comparable Consumer goods at the 4 digits level, In this list, we are presenting only the list of Consumer goods at the 3 digits level that are represented in our matched samples. The numbers in parenthesis that appear in front of each good correspond to the number of Consumer goods at the 4 digits level included in each one of the categories. Overall, in the matched samples, there exist 65 different consumer goods categories represented. 
